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1CHAPTER I 
INTRODUCTION
1.1  Project Background 
Security of supply has been always been a key factor in the development of 
the electric industry. Adequacy, quality of supply, stability, reliability and 
voltage collapse along with costs have been always carefully considered 
when planning the future of the electric power system. Since 1982, when 
world’s deregulation process started, the introduction of the competition at 
generation level brought new challenges, while the proper operation of the 
electric power system still require physical coordination between non 
cooperatives agents. The increasing development of SCADA/EMS systems, 
the growing number of market participants and the development of more 
2complex market schemes have been more and more relying on Information 
Technologies, making the physical system more vulnerable to cyber security 
risks. Now cyber security risks look bigger than the physical ones.
Maintaining power system security is one of the major challenges 
facing transmission system operators today. In fast moving and de-regulated 
electricity markets, transmission companies across the globe often have a dual 
and conflicting responsibility for maintaining system security and for 
achieving high transmission performance levels. These increased pressures 
are set against a backdrop of higher system loads, greater interconnection of 
networks and increasingly diverse generation sources – factors which 
combine to create a higher potential for system instability. The power system 
security is defined as the degree to which the performance of electrical 
system could results in power being delivered to consumers within accepted 
standards and in desired amount. There are two concepts; adequacy and 
security. Adequacy is the ability of a power system to supply consumers’ the 
electric power and energy requirements at all times. It implies that sufficient 
generation and transmission resources are available to meet projected needs 
plus reserves for contingencies. Security is the ability of power system to 
withstand sudden disturbances and the power system will remain intact even 
after outages or equipment failures. 
1.2 Objective & Scope of Study 
Objective and scope of study are as follows: 
3a) To determine the security action/strategy that could be taken if 
disturbance occurred at any single transmission line with such 
contingency analysis without violating normal operating conditions. 
b) To study the security actions available if disturbances occurred in a 
transmission line. 
c) To identify the security action that will be implemented for the system in 
order to overcome the problem without violating the normal operating 
conditions.
d) To compare all the security actions in terms of cost for implementation 
and operation. 
e) To analyze the best strategy among all in terms of cost comparison. 
f) The project will be focused on the three security actions such as, 
i. Load Shedding Analysis 
ii. Re-scheduling the Power Generation 
g) To study on the cost of implementation and operation for all the security 
actions. 
1.3 Research Methodology 
Research methodology will be conducted as follows: 
i. The project will be focused on the security actions such as load 
shedding analysis and re-scheduling the power generation. 
ii. The IEEE 14-Bus Test System is used to perform the simulation 
of load bus. 
4iii. The use of MATPOWER as a package of MATLAB M-files to 
solve the power flow and optimal power flow problems in the 
system. 
iv. The simulation of the program system is used to identify the cost 
and power generates after the rescheduling and load shedding 
process.
1.4 Project Schedule 
The implementation of the project can be divided into two stages. The first 
stage is the literature review, understanding the type of security actions 
available, the contingency analysis of case study and cost security action. The 
second part is the implementation stage where project analysis and 
development can be done to apply the methodology proposed and achieved 
the objective of the study. 
Project Schedule
5Table 1: Project Schedule
